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By  H^F.  L.  ZIEGEl^]|rS.,  M.D., 


I Introductory  and  historical;  pathological 
nature  of  the  relapse. — In  the  early  part  of 
* the  nineteenth  century  there  prevailed 
much  confusion  and  a long  controversy  as  to  the 
identity  or  non-identity  of  typhoid  and  typhus 
fever,  and  in  the  studies  which  finally  estab- 
lished the  entity  of  typhoid  fever  and  definitely 
determined  its  differentiation  from  typhus,  the 
relapse  played  an  important  role.  The  first 
writer  to  report  relapses  in  typhoid  fever  was 
Schultz,^  who  in  an  epidemic  in  1830  at  Zwei- 
briicken,  Bavaria,  had  observed  three  relapses 
in  55  cases.  An  epidemic  of  typhus  fever  in 
1836  at  Philadelphia  was  studied  by  Gerhard,^ 
who  first  called  attention  to  the  absence  of  re- 
lapses in  typhus.  The  credit  for  having  estab- 
lished the  pathological  basis  for  relapses  belongs 
to  A.  P.  Stewart,^  whose  autopsy  performed  in 
1839  on  an  individual  who  had  died  of  pneu- 
monia during  a relapse  showed  characteristic 
lymphoid  infiltration  and  fresh  ulceration  of 
Peyer’s  patches  as  well  as  healed  or  healing  ul- 
cers. Part  of  the  report  of  this  autopsy  is  as 
follows;  “Incomplete  splenisation  of  lower  part 
of  right  lung;  diseased  aggregate  glands  at  the 
lower  part  of  the  ileum,  some  ulcerated,  some 
going  on  towards  cicatrization,  others  not  ul- 
cerated and  in  the  state  in  which  they  are  de- 
scribed about  the  sixth  day  of  the  disease.” 

II.  The  relapse  an  important  factor  seventy- 
five  years  ago  in  the  original  differentiation  of 
typhus  and  typhoid  fever  as  well  as  in  the  differ- 
entiation of  modified  typhus  and  typhoid  fever 
as  these  diseases  now  appear  in  New  York 
City. — In  the  classical  article  just  referred  to 
“On  the  Nature  and  Pathology  of  Typhus  and 
Typhoid  Fever  Applied  to  the  Question  of  the 
Identity  or  Non-Identity  of  the  Two  Diseases,” 
Stewart  says : “With  respect  to  typhus,  I have 
never,  among  thousands  of  cases,  seen  a single 
case  of  relapse,  in  the  proper  sense  of  the  term, 
after  the  symptoms  had  begun  to  decline.”  Af- 
ter quoting  Montault  and  Louis  to  the  effect 
that  relapses  do  occur  in  dothinenteritis,  and  af- 
ter giving  the  histories  of  several  relapse  cases, 
Stewart  states  further:  “After  the  facts  which 
have  been  adduced,  I feel  almost  certain  to  ex- 
pect assent  to  the  likelihood  of  the  opinion,  which, 
I am  convinced,  future  observation  will  con- 
firm, that  in  typhus,  when  uncomplicated  with 
any  secondary  affection,  a second  attack  does  not 
take  place,  while  in  typhoid  fever  the  contrary 
is  the  case.” 

Stewart’s  conclusions  and  predictions  of  nearly 
75  years  ago  as  to  the  practical  non-occurrence 
of  relapse  in  European  typhus  are  borne  out  by 
recent  observations ; in  18,268  cases  of  typhus 


fever  reported  during  twenty-three  years  at  the 
London  Fever  Hospital,  there  was  only  one  re- 
lapse.^ G.  A.  Friedman,  whose  experience  with 
typhus  in  Russia  enabled  him  to  recognize  and 
identify  the  so-called  Brill’s  disease  as  attenuated 
typhus,  states  in  a personal  communication : 

“In  a large  experience  with  both  epidemic  and 
sporadic  typhus  I was  never  able  to  observe  a 
relapse.  On  the  other  hand,  I certainly  have 
seen  a repetition  of  the  disease  in  two  individ- 
uals, to  which  I referred  in  my  article.  But  the 
interval  between  the  first  and  the  second  infec- 
tion in  both  instances  was  so  long  (one  year  in 
the  first  case,  two  years  in  the  second),  that  a 
relapse  could  not  be  taken  into  consideration.” 

The  rarity  of  relapses  in  Mexican  typhus  will 
be  considered  under  the  next  heading. 

Truly  history  has  repeated  itself  in  regard  to 
the  relapse,  which  has  in  our  own  times  again 
figured  prominently  in  the  distinction  between 
typhus  and  typhoid  fever.  In  the  group  of  af- 
fections which  were  at  first  regarded  by  some 
writers  as  a new  disease  of  unknown  origin  but 
which  were  quite  recently  proven  by  Anderson 
and  Goldberger  to  be  identical  with  Mexican 
typhus,  there  were  no  relapses.  To  Brill®  be- 
longs the  credit  for  having  first  differentiated 
these  cases  from  typhoid  fever;  later  he  proved 
also  that  they  were  distinct  from  paratyphoid 
fever  and  from  typhoid-colon  and  Gartner  group 
infections.  Though  the  original  clinical  recog- 
nition of  the  disease  as  attenuated  typhus  by 
G.  A.  Friedman®  of  New  York  has  been  con- 
firmed by  the  masterly  experiments  of  Ander- 
son and  Goldberger,'^  yet  it  had  required  fifteen 
years  for  the  Board  of  Health  and  most  of  the 
physicians  of  New  York  City  to  be  convinced 
that  these  cases  were  not  mild,  atypical  or  abor- 
tive typhoid. 

Now  again,  as  in  the  years  from  1830  to 
1840,  the  uniform  absence  of  relapses  in  the 
non-typhoid  cases  has  been  an  important  factor 
in  determining  this  differentiation.  Relapses 
are  more  frequent  in  the  abortive  than  in  the 
ordinary  type  of  typhoid  fever,  whereas  in 
Brill’s®  ® 255  cases  studied  at  Mount  Sinai  Hos- 
pital there  were  no  relapses.  ZiegeF®  has  re- 
ported 23  similar  cases  studied  at  Beth  Israel 
Hospital  with  no  relapses;  and  Louria^®  has  re- 
ported 18  such  cases  observed  at  the  Jewish 
Hospital  in  Brooklyn,  with  no  relapses. 

HI.  Occurrence  of  the  relapse  in  infectious 
diseases  other  than  typhoid  fever,  vis.,  syphilis, 
relapsing  fever,  subacute  infective  endocarditis, 
and  Mexican  typhus ; recurrences  in  scarlet  and 
rheumatic  fever. — Comparable  to  typhoid  fever 


so  far  as  the  relapse  is  concerned  are  syphilis, 
relapsing  fever,  and  the  subacute  infective  endo- 
carditis of  Libman  and  Celler,^^  a study  of  the 
blood  in  which  diseases  shows  that  there  can  be 
a true  septicemic  relapse  in  an  infectious  disease 
without  the  supervention  of  a new  infection. 
From  clinical  considerations  the  recurrences  in 
scarlet  and  rheumatic  fever  would  appear  to  be 
analogous  bacteriologically  to  the  relapse  in  ty- 
phoid fever. 

As  to  the  occurrence  of  relapses  in  Mexican 
typhus,  I wrote  to  Dr.  Joseph  Goldberger  of  the 
United  States  Public  Health  and  Marine-Hos- 
pital Service,  whose  reply  was  in  part  as  follows : 

“With  respect  to  relapses  in  typhus  I can  tell 
you  but  little  from  my  own  experience.  I have 
seen  only  one  instance  of  it.  I enclose  the  fever 
chart  of  this  case.  You  will  note  that  after  an 
intermission  of  48  hours  the  temperature  again 
rose  and  was  up  about  48  hours.  Mexican 
friends  tell  me  that  relapses  are  extremely  infre- 
quent ; my  own  experience  is  in  harmony  with 
this  opinion.  Similarly,  although  quite  infre- 
quent, second  attacks  may  be  observed.  I saw 
one  such  case  in  his  second  attack  in  Mexico 
City  last  winter.  The  interval  between  attacks 
was  four  months. 

“With  reference  to  typhus  attacks  in  the 
monkey,  I can  speak  more  definitely.  In  our 
work — Dr.  Anderson’s  and  mine — we  have  so 
far  encountered  two  very  well-marked  relapses. 
In  one  monkey  the  relapse  following  an  apyretic 
interval  of  5 and  in  the  other  of  12  days;  the 
former  was  a typhus  following  blood  inocula- 
tion, and  the  latter  was  one  following  the  bites 
of  body  lice.  I think  I showed  these  fever  curves 
on  the  screen  at  the  New  York  Academy  of 
Medicine.” 
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Temperature  curve  in  a case  of  Mexican  typhus  with 
Relapse  (rare).  Courtesy  of  Drs.  John  F.  Anderson 
and  Joseph  Goldberger  of  the  United  States  Public 
Health  and  Marine-Hospital  Service. 

Though  my  unfamiliarity  with  Mexican  typhus  hardly 
permits  me  to  pass  judgment,  yet  I am  of  the  opinion 
that  this  is  not  a relapse  in  the  proper  sense  of  the 
term  (v.  section  V.  on  definition  of  relapse,  etc.).  In 
typhoid  fever,  at  any  rate,  this  temperature  curve  would 
be  interpreted  as  exhibiting  a spurious  relapse  or  pre- 
critical  drop  of  temperature  with  a recrudescence. 


IV.  Blood  cultures;  etiological  and  pathologi- 
cal considerations. — In  2 of  the  21  relapse  cases 
on  which  this  study  is  based,  blood  cultures  dur- 
ing the  relapse  were  positive  whereas  they  had 
been  negative  during  the  original  attack.  In 
the  triple  relapse  case,  which  was  originally  ad- 
mitted to  the  service  of  my  colleague.  Dr.  Sydney 
Stein,  there  was  a positive  blood  culture  during 
the  second  relapse,  which  clinically  was  much 
more  severe  and  of  much  longer  duration  than 
any  of  the  other  three  attacks.  Wood^'‘  mentions 
19  relapses  in  which  the  bacilli  reappeared  in  the 
blood  in  16.  Cabot^®  describes  a case  of  multiple 
relapses  in  which  the  diagnosis  was  established 
during  one  of  them  by  a positive  blood  culture 
and  positive  Widal  reaction,  the  patient  having 
been  ill  five  months  before  admission  to  the  hos- 
pital, and  appendicitis,  tuberculosis  and  typhoid 
having  been  considered  as  possibilities. 

If  we  disregard  the  infrequent  instances  in 
which  in  typhoid  fever  a true  second  infection 
takes  place,  the  question  arises  as  to  the  modus 
operandi  of  the  original  infection  in  producing 
a relapse.  Periodical  exposure  to  the  same 
source  of  infection  before  or  during  the  devel- 
opment of  the  disease  might  account  for  the  re- 
lapse. Regarding  the  etiology  of  relapses  my 
revered  teacher.  Dr.  Francis  Delafield^®  says: 
“The  relapses  of  typhoid  fever  are  a curious 
feature  of  the  disease;  they  seem  to  be  a fresh 
attack  of  the  disease  produced  by  a fresh  infec- 
tion within  the  patient  himself.”  Another  pos- 
sible explanation  is  that  one  group  of  typhoid 
bacilli  becomes  localized  under  more  favorable 
conditions  than  another,  the  former  developing 
rapidly  and  causing  the  original  attack,  the  latter 
multiplying  more  slowly  and  causing  the  re- 
lapse ; or  possibly  one  strain  of  organisms  may 
not  become  neutralized  by  the  antitoxin  formed 
during  the  original  attack,  retaining  their 
pathogenicity  to  produce  the  relapse.  The  well 
known  persistence  of  typhoid  bacilli  in  the  gall 
bladder  may  possibly  bear  some  causal  relation 
to  the  relapse, — for  instance,  the  passage  of  a 
considerable  number  of  bacilli  from  the  gall  blad- 
der into  the  intestine.  It  is  conceivable  also  as 
hypothesized  by  Bena,  that  scabs  and  mucus 
from  some  of  the  healing  ulcers  wander  else- 
where to  infect  new  follicles ; this  hypothesis 
would  apply  particularly  to  those  cases  with  long 
interpyrexial  periods  in  which  the  patches  origin- 
ally involved  are  shown  by  autopsy  to  be  higher 
than  those  affected  just  before  and  during  the 
relapse.  Before  the  days  of  blood  cultures,  the 
Widal  reaction,  and  even  the  side-chain  theory, 
RosenblatM’^  conceived  that  because  of  relative 
inefficiency  of  the  body  reaction,  though  the  con- 
tagium  had  become  attenuated  and  a cure  al- 
most effected,  yet  a small  residue  of  the  poison 
retained  its  viability  and  caused  a recurrence  of 
the  symptoms;  in  favor  of  this  supposition  were 
the  observations  which  seemed  to  show  that  re- 
lapses were  more  frequent  after  tubbing,  this 
therapeutic  procedure  having  been  assumed  to 
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retard  the  development  and  therefore  the  de- 
struction of  the  contagium.  Rosenblath  had 
noticed  previous  to  1884  that  in  a large  propor- 
tion of  relapse  cases  the  spleen  remained  en- 
larged during  the  intercalary  period  and  he 
quotes  Biermer  as  having  believed  that  some  of 
the  poison  remained  latent  or  that  some  of  the 
lesions  in  the  ileum  developed  more  slowly  than 
others.  In  this  excellent  monograph  on  relapses 
by  Rosenblath,  Gerhardt  is  quoted  as  having  be- 
lieved that  the  relapse  is  an  autoinfection  and 
that  the  supposed  increased  frequency  of  re- 
lapses since  the  advent  of  the  Brand  treatmeir: 
was  due  to  the  swallowing  of  water  in  the  tub. 
Be  that  as  it  may,  it  is  not  unwise  during  tub- 
bing to  prevent  access  of  the  tub  water  to  the 
patient’s  mouth.  Against  the  supposition  that 
the  patient  is  reinfected  in  the  hospital  is  the 
fact  that  relapses  are  at  least  as  frequent  now 
as  they  were  before  strict  precautions  were  ex- 
ercised in  hospital  treatment. 

Previous  to  twenty-five  years  ago  relapses 
were  falsely  attributed  by  various  authors  to 
eating  of  solid  food  or  unripe  fruit,  to  getting 
out  of  bed  too  early,  to  the  excitement  of  a visit, 
etc.  Such  unfavorable  circumstances  might 
cause  recrudescences ; but  it  is  difficult  to  under- 
stand how  they  could  produce  relapses  except 
in  the  sense  that  if  the  conditions  predisposing 
to  a relapse  were  already  existent,  the  indiscre- 
tion might  hasten  its  development. 

V.  Definition;  nomenclature  in  other  lan- 
guages; distinction  between  recrudescence,  re- 
lapse and  second  attack;  varieties  of  relapse. — 
A relapse  in  typhoid  fever  may  be  defined  as  a 
characteristic  repetition  and  regular  evolution  of 
some  of  the  cardinal  signs  of  the  disease  after 
complete  defervescence  and  a distinct  apyrexial 
period.  By  cardinal  signs  we  mean  prolonged 
temperature  elevation,  roseola,  enlargement  of 
the  spleen,  and  (applying  to  those  cases  in  which 
the  Widal  and  blood  culture  have  been  negative 
during  the  original  attack)  a positive  Widal  re- 
action and  positive  blood  culture.  Some  authors 
speak  of  relapses  following  afebrile  periods  of 
only  one,  two  or  three  days,  but  in  this  study  we 
have  included  only  those  relapses  with  inter- 
pyrexial  periods  of  four  days  or  more. 

Slow  in  accepting  the  reality  of  relapses,  Rene 
ProusB®  and  other  French  writers  restrict  the 
term  “recidive”  to  a second  typhoid  infection  oc- 
curring months  or  years  after  the  patient  has 
been  cured  of  the  original  attack ; they  employ 
the  appellation  “rechute”  for  an  attack  which 
would  be  called  relapse  by  American  and  Eng- 
lish, and  recidive  by  German  authors.  Proust 
criticizes  Libermeister,  Striimpell  and  Eichhorst 
for  describing  “rechutes”  under  the  name  “reci- 
dive.” 

The  following  tabular  arrangement  will  serve 


to  clarify  the  terminology  in  the  three  lan- 
guages : 

English  German  French 

Recrudescence  Nachschubor  Recrudescence 

Nachfieber 

Relapse  Recidive  or  Rechute 

Wiederkehren 

Second  infec-  ZweiterTy-  Recidive 

tion  phus 

A recrudescence  or  nachschub  may  be  defined 
as  a surelevation  of  temperature  lasting  several 
days  and  accompanied  by  a temporary  recur- 
rence or  relative  aggravation  of  typhoidal  symp- 
toms. Rosenblath  defines  the  nachschub  or 
nachfieber  as  a prolongation  or  exacerbation  of  a 
typhoidal  illness  in  which  convalescence  is  not 
as  yet  well  established.  In  criticism  of  this  defi- 
nition it  may  be  said  that  there  may  or  may  not 
be  an  apyrexial  period  between  the  original  at- 
tack and  the  recrudescence,  and  that  recrudes- 
cences sometimes  occur  after  complete  deferves- 
cence. 

Relapses  may  be  true,  spurious  or  intercur- 
rent. The  definition  above  given  is  that  of  a true 
relapse,  and  all  of  the  25  relapses  included  in  our 
series  are  of  this  type.  The  spurious  relapse 
may  be  either  a recrudescence  or  the  so-called 
l)ost-typhoid  sepsis.  Intercurrent  relapses  un- 
doubtedly do  occur  occasionally,  but  their  recog- 
nition is  a matter  of  individual  judgment  to  such 
an  extent  that  the  cases  which  we  regarded  as 
intercurrent  relapses  in  looking  through  the  his- 
tories and  charts  of  our  166  cases  of  typhoid 
fever,  were  not  included  in  this  study. 

Again,  relapses  may  be  single,  double,  triple, 
etc.  A further  classification  is  into  mild  and 
severe  types. 

VI.  Frequency,  number,  age  and  sex. — Our 
analysis  of  relapses  is  based  upon  a study  of  166 
cases  of  typhoid  fever  treated  in  the  wards  of 
Beth  Israel  Hospital  from  January  i,  1909,  to 
March  i,  1912,  a period  of  three  years  and  two 
months.  During  this  time  there  were  25  re- 
lapses in  21  of  these  166  cases;  that  is,  12.6% 
of  the  cases  had  relapses.  The  frequency  of  re- 
lapses varies  greatly  in  different  times  and 
places,  and  the  percentage  in  our  cases  is  some- 
what higher  than  most  authors  have  obtained  in 
endemic  typhoid.  In  13,570  cases  of  typhoid 
fever  collected  by  Bena”*  and  studied  from  1853 
to  1886  by  various  authors  at  Basel,  Leipzig, 
Hamburg  and  Kiel  there  were  1,106  relapses,  or 
8.1%.  Jn  500  typhoid  cases  studied  by  Osler^®  at 
Johns  Hopkins  Hospital  previous  to  1896  there 
were  40  relapses,  or  8%.  For  thirty  years  pre- 
vious to  1902,  during  which  period  reliable  tem- 
perature observations  were  made,  Fitz-^  in  his 
study  of  typhoid  fever  at  the  Massachusetts 
General  Hospital  found  the  average  frequency 
of  relapse  to  be  11.2%. 

To  show  how  the  frequency  of  relapses  varies 
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under  different  conditions  and  at  different  times,  many  writers,  including  Ziemssen,^^  Cursch- 


I have  compiled  the  following  table : 


mann-®  and  A.  Jacobi-®  have  called  attention. 


No.  of 

No.  of 

Percen- 

Author 

Place 

Year 

Epidemic 

Typhoid  Relapse 

tage  of 

or  Endemic  Cases 

Cases 

Relapses 

May 

Munich 

1882-1885 

Endemic 

209 

29 

13.8 

Deumie 

Paris 

1881-1886 

Endemic 

227 

19 

8.3 

Schill 

Jena 

1875 

Epidemic 

37 

12 

324 

Knebel 

Wiesbaden 

1885 

Epidemic 

371 

26 

7 

Stecher 

Paris  (barracks) 

1885 

Epidemic 

193 

6 

3-2 

Eichhorst 

Zurich 

1884 

Epidemic 

411 

23 

5-6 

Bena 

Strasburg 

1872-1891 

Endemic 

598 

72 

12 

Bena 

Konigsberg 

1877-1887 

Endemic 

168 

7 

4.1 

Osier 

Baltimore 

Previous  to  1896  Endemic 

500 

40 

8 

Schlesinger 

Vienna 

1902-1907 

Endemic 

155 

13 

8.3 

Koplik  and 

Heiman 

New  York 

1901-1906 

Endemic  (in 

children)  160 

24 

15 

Ziegel 

New  York 

1909-1912 

Endemic  (adults  and 

children) 

166 

21 

12.6 

As  to  the 

number  of  relapses, 

18  of  our  21 

Jacobi  says 

for  instance. 

that  “the 

greatest 

cases  were  single  relapses,  2 were  double  and  i 

care  must  be  taken  in  those 

cases  in  which  the 

was  triple.  The  relative  frequency  of  double 
relapses  in  our  series  was  9.5%  ; compare  this 
with  132  relapses  cases  studied  by  Bena  with  13 
double  relapses,  or  9.8%.  Bena  has  observed 
one  quintruple  relapse  and  mentions  a quadruple 
relapse  studied  by  Deumie  in  which  roseolae 
were  present  during  the  fourth  recurrence. 

In  our  series  there  were  13  males  and  8 fe- 
males. The  sexes  are  said  to  be  about  equally 
affected. 

The  average  age  of  these  21  patients  with  25 
relapses  was  20.4  years ; the  youngest  was  6 
years;  the  oldest  56  years  (the  only  fatal  case, 
complicated  with  intestinal  hemorrhage  and 
pneumonia).  Four  of  the  patients  were  younger 
than  13.  Relapses  are  more  common  in  chil- 
dren than  in  adults.  Fleischl-^  mentions  5 cases 
of  relapse  occurring  in  patients  over  40  years  of 
age ; 2 of  our  patients  were  44  and  one  was  56 ; 
I was  unable  to  find  in  the  literature  a case  of 
relapse  in  a person  as  old  as  this  one,  though 
Schultz  has  reported  a case  in  a patient  of  55. 

VII.  Interpyrexial  period;  persistent  enlarge- 
ment of  the  spleen  during;  prognostication  of 
relapses. — The  average  interpyrexial  period  in 
our  series  was  7.92  days,  the  longest  was  28  days 
(in  the  second  relapse  of  the  triple  case),  the 
shortest  was  4 days  (in  6 cases).  After  ten  days 
of  normal  temperature  relapses  are  infrequent 
(3  of  our  cases),  and  after  two  weeks  of  apy- 
rexia  relapses  are  rare  ( i of  our  cases).  Eb- 
stein^® in  1869  collected  22  cases  of  relapse  and 
found  the  average  intercalary  period  to  be  12.3 
days. 

The  time  to  look  for  a relapse  is  when  the 
patient  is  entirely  free  from  symptoms  and  con- 
valescence is  apparently  well  established.  There 
is,  however,  no  certain  way  of  prognosticating  a 
relapse. 

A presumptive  sign  is  the  persistent  tumefac- 
tion of  the  spleen  after  defervescence,  to  which 


spleen,  when  tumefied  during  the  progress  of  the 
disease,  does  not  nearly  assume  its  normal  size 
about  the  middle  of  the  third  week.  When  it 
remains  large  a relapse  may  be  looked  for.” 
This  sign  was  investigated  in  13  of  our  cases. 
Of  12  single  relapse  cases,  the  spleen  remained 
enlarged  during  the  interpyrexial  period  in  8; 
in  one  of  the  double  relapse  cases,  the  tumefac- 
tion of  the  organ  persisted  in  both  afebrile  in- 
tervals. 

VIII.  General  features  and  symptomatol- 
ogy.— Since  the  relapse  begins  without  pro- 
dromata  and  frequently  the  rise  of  temperature 
IS  the  only  sign  of  its  onset,  it  is  important  to  ob- 
serve patients  for  at  least  two  weeks  after  the 
termination  of  the  original  attack.  Subjective 
symptoms  are  not  present  as  a rule  during  the 
first  few  days  of  the  relapse.  The  patient  may 
be  up  and  about  with  a good  appetite,  he  may 
be  gaining  in  weight,  and  not  infrequently  he  is 
expecting  to  leave  the  hospital  when  the  relapse 
begins.  As  Osier  expresses  it,  “the  tempera- 
ture has  become  normal,  the  patient  is  happy  and 
hungry,  the  relatives  contented,  the  doctor  con- 
gratulates himself  that  he  has  cured  a case  of 
typhoid  fever,  and  then  comes  the  relapse  and 
the  tempest  of  the  soul,  so  to  speak.”  A feeling 
of  well  being  may  continue  throughout  the  re- 
lapse in  spite  of  the,  fever  and  other  signs.  In 
exceptional  cases  with  severe  onset,  however, 
symptoms  may  appear  early  with  the  initial  rise 
of  temperature — in  such  instances  much  earlier 
than  in  an  original  attack.  Nervous  and  ab- 
dominal symptoms  and  circulatory  disturbances 
such  as  are  usually  present  in  the  second  week 
of  the  original  attack  are  rare  during  the  re- 
lapse. During  the  early  days  of  the  relapse  the 
appetite  is  usually  not  lost,  and  the  patient  often 
wonders  why  the  diet  is  being  restricted.  As  a 
rule,  there  is  no  diarrhoea,  and  pea-soup  stools 
are  rarely  seen  in  relapses.  Epistaxis,  general 
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pains,  chilly  sensations  or  chills,  icterus  and  urin- 
ary signs  of  acute  degeneration  of  the  kidneys, 
have  all  been  mentioned  by  different  authors  as 
occasional  accompaniments  of  relapse,  but  not 
one  of  these  symptoms  or  conditions  was  present 
in  our  cases. 

As  to  the  temperature  curve  in  relapses,  in  our 
series  the  maximal  temperatures  reached  105° 
or  higher  in  only  3 cases,  104°  in  ii  cases,  103° 
in  5 cases,  and  did  not  reach  even  103°  in  the 
remaining  6 cases.  The  temperature  during  the 
first  few  days  of  the  relapse 

(1)  May  rise  suddenly,  as  in  15  or  60%  of 
our  cases;  or  as  in  18  of  Bena’s^®  62  relapses,  or 
only  29%. 

(2)  It  may  rise  gradually,  as  in  6 or  24%  of 
our  cases ; or  as  in  15  of  Bena’s  62  cases,  or  24%. 

(3)  It  may  be  step-like,  as  in  4 or  16%  of  our 
cases ; or  as  in  29  of  Bena’s  relapses,  or  47%. 

The  character  of  the  curve  at  defervescence 
varies  greatly ; it  seldom  drops  abruptly  to  nor- 
mal, it  may  be  intermittent  or  remittent,  and  us- 
ually falls  by  lysis,  as  in  18  of  our  25  relapses. 

Increased  or  renewed  enlargement  of  the 
spleen  is  present  in  the  great  majority  of  relapses 
either  before  the  onset  or  early  in  the  course  of 
the  attack.  The  spleen  was  palpable  in  22  out  of 
our  25  relapses  or  in  88%,  and  in  90%  of 
Bena’s  relapses.  Bena  quotes  May  as  having 
found  the  spleen  palpably  enlarged  in  27  out  of 
29  relapses. 

Roseola  was  present  in  17  or  81%  of  our  re- 
lapses, our  percentage  being  higher  than  that  of 
German  authors : 

May  in  29  relapses  found  new  roseolse  in  16 
cases  or  55%. 

Ziemssen  in  112  relapses  found  new  roseolas 
in  87  cases  or  77%. 

Steinthal  in  45  relapses  found  new  roseolae  in 
20  cases  or  44%. 

Bena  in  63  relapses  found  new  roseolae  in  37 
cases  or  59%. 

Ebstein,  however,  observed  a new  roseola  in 
12  out  of  13  relapses  and  quotes  Baemler  and 
Murchison  as  regarding  a fresh  eruption  as 
rarely  absent. 

In  relapses  beginning  acutely,  roseola  is  absent 
less  frequently  than  in  those  whose  onset  is  grad- 
ual. Thus  in  our  25  relapses,  of  15  with  a sud- 
den onset  12  exhibited  roseola  and  3 did  not.  Of 
10  relapses  in  which  the  temperature  rose  grad- 
ually or  was  step-like  at  the  onset,  roseolae  were 
present  in  5 cases  and  absent  in  5.  Schmidt’s®’^ 
observations  in  this  regard  are  as  follows : in 

14  relapses  with  sudden  onset  (as  regards  the 
rise  of  temperature)  roseola  was  present  in  every 
case;  in  24  cases  in  which  the  temperature  rose 
gradually,  roseola  was  absent  10  times. 

The  Widal  reaction  was  positive  (1:50)  in 
12  of  the  2T  original  attacks:  and  in  3 of  the 
negative  cases  it  became  positive  during  the  re- 
lapse. 


Blood  cultures.— 01  the  15  original  attacks  in 
which  blood  cultures  were  made  6 were  positive ; 
and  in  2 of  the  cases  with  negative  blood  cul- 
tures during  the  primary  illness  they  were  posi- 
tive in  the  relapse. 

Leukopenia. — In  12  of  22  relapses  in  which 
blood  counts  were  regularly  made  there  was  a 
well  marked  leukopenia. 

IX.  Duration  of  Relapses. — The  average  dur- 
ation in  our  25  relapses  was  14.28  days.  The 
longest  relapse  was  of  39  days’  duration  (the 
second  relapse  in  the  triple  case).  The  shortest 
relapse  was  of  4 days’  duration,  with  new 
roseolae,  increased  enlargement  of  the  spleen  and 
temperature  elevation  up  to  104.  In  28  cases 
of  relapse  studied  by  Ebstein  in  1869,  the  aver- 
age duration  was  13.8  days.  Bena  collected 
data  which  showed  the  average  duration  of  235 
relapses  to  be  13  days.  According  to  Delafield, 
“the  relapse  lasts  from  7 to  39  days,  the  ordinary 
duration  being  from  10  to  14  days.” 

The  temperature  curve  was  the  criterion  em- 
ployed in  determining  the  duration  of  our  re- 
lapses ; when  after  a natural  apyrexial  period 
there  occurred  a rise  of  temperature  above  100 ’’ 
together  with  other  cardinal  signs  of  typhoid 
fever,  the  relapse  was  regarded  as  having  begun ; 
when  the  temperature  remained  below  100°  foi 
a reasonable  period,  the  relapse  was  considered 
as  having  terminated. 

X.  Original  attacks  and  relapses  compared  as 
regards  severity,  duration  and  the  character  of 
the  temperature  curve. — Since  the  original  at- 
tack gives  the  patient  partial  immunity,  relapses 
are  usually  comparatively  mild  and  of  short 
duration.  The  average  duration  of  the  original 
attacks  in  21  cases  of  typhoid  fever  in  which 
there  were  25  relapses  was  22  days ; compare  this 
with  the  average  duration  of  the  relapse,  viz., 
14.28  days.  The  longest  original  attack  was  45 
days;  the  longest  relapse  39  days.  The  shortest 
original  attack  was  14  days,  the  shortest  relapse 
4 days.  In  Ebstein’s  28  cases,  the  average  dur- 
ation of  the  primary  illness  was  26.3  days  as 
compared  with  an  average  duration  of  13.8  days 
for  the  relapses.  That  the  relapse  is  shorter  than 
the  original  attack  was  observed  by  Stewart  in 
1840.  In  our  series  there  were  3 exceptions  to 
this  rule : in  the  triple  case  the  second  relapse 
was  the  longest  as  well  as  the  severest  of  the 
four  attacks ; in  one  of  the  double  cases  the  sec- 
ond relapse  was  the  longest  of  the  three  attacks ; 
and  in  the  other  exceptional  case  the  primary  at- 
tack and  relapse  were  each  of  14  days’  duration. 

Employing  the  temperature  curve  as  a guide 
in  determining  the  severity  of  attacks,  they  have 
arbitrarily  been  called  mild  when  the  temperature 
remained  below  103°  ; moderately  severe  when 
the  maximal  temperatures  were  between  103° 
and  105°,  and  severe  when  the  highest  tempera- 
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ture  reached  105°  or  higher.  Accordingly,  vve 
may  tabulate  the  results  in  our  series  as  follows : 


Mild  

Original 
attacks 
6 

Relapse, 

6 

Moderately  severe  .... 

5 

16 

Severe  

3 

21 

25 

Of  63  relapses  studied  by  Ziemssen,  in  27  the 
maximal  temperatures  were  lower  than  in  the 
original  attacks  and  in  19  higher. 

There  is  great  difference  of  opinion  among 
German  authors  as  to  whether  mild  or  severe  at- 


to  102°  marked  the  beginning  of  a mild  relapse 
with  maximal  temperatures  reaching  103°. 
Numerous  new  roseolae  appeared,  the  spleen  be- 
came palpable,  the  Widal  and  Diazo  reactioua 
were  positive,  but  a blood  culture  was  negative. 
The  second  period  of  apyrexia  was  of  6 days’ 
duration  with  palpable  spleen  throughout.  The 
second  relapse,  which  was  severe  in  type  and  01 
39  days’  duration,  exhibited  a step-like  tempera- 
ture curve  during  the  first  week,  followed  by  a 
fastigium  from  102°  to  104°  during  the  next 
three  weeks.  At  the  beginning  of  the  fifth  week 
of  tliis  relapse  the  temperature  began  to  break, 
and  after  showing  successively  lesser  evening 
rises  and  successively  greater  morning  remis- 


tacks  are  more  likely  to  have  relapses.  There 
appears  to  be  no  constant  relationship  between 
the  temperature  curve  in  the  original  attack  and 
that  in  the  relapse. 

Whereas  during  the  acme  of  the  original  at- 
tack there  is  frequently  a continuously  high  tem- 
perature (usually  during  the  second  week),  in 
the  relapses  the  temperature  is  usually  remittent 
in  type ; the  observation  of  Ziemssen*®  and 
Scholz-®  that  the  temperature  curve  in  relapses 
is  much  more  labile  than  in  the  original  attack 
was  confirmed  by  our  clinical  study. 

XL  (i)  Brief  report  of  our  triple  relapse. 
(2)  Abstract  of  Osier’s  celebrated  double  re- 
lapse case. — (i)  A married  woman  21  years  of 
age  was  admitted  to  the  hospital  on  August  10, 
1909,  with  the  diagnosis  of  typhoid  fever,  which 
ran  a mild  three  weeks’  course.  A few  roseote 
were  present,  the  spleen  was  not  palpable,  and 
the  Widal  reaction,  a blood  culture,  and  the 
Diazo  test  were  all  negative.  On  the  226  day  of 
the  disease  the  temperature  reached  the  normal 
and  remained  below  100°  for  ten  days.  Tlic 
spleen  was  not  palpable  during  this  first  inter- 
pyrexial  interval.  A sudden  rise  of  temperature 


sions  for  one  week,  again  reached  the  normal 
and  remained  so  for  28  days.  Ten  days  after 
the  onset  of  this  second  relapse  the  spleen  was 
no  longer  palpable  and  never  again  became  so. 
This  attack  was  much  severer  than  the  original 
illness  and  the  first  relapse ; stupor,  severe  head- 
ache, marked  prostration,  nausea  and  repeated 
vomiting,  abdominal  pain  with  moderate  disten- 
sion, signs  of  an  acute  dififuse  bronchitis,  and  an 
apical  systolic  murmur  which  was  not  trans- 
mitted, were  all  present.  At  the  beginning  of  the 
second  week  of  this  relapse,  while  the  tempera- 
ture was  104°,  typhoid  bacilli  were  for  the  first 
time  recovered  from  the  blood  by  Dr.  J.  J.  Hertz. 
At  defervescence  recovery  was  rapid;  yet  the 
patient  was  kept  under  observation  during  four 
weeks  of  normal  temperature,  and  after  having- 
been  in  the  hospital  about  16  weeks,  was  dis- 
charged on  November  28,  1909,  apparently 

cured.  But  on  November  30th,  having  been 
home  only  two  days,  there  was  a chill  which 
ushered  in  the  third  relapse  and  was  followed  by 
fever,  headache  and  prostration.  Four  days 
later  (December  3rd)  the  patient  was  readmitted 
with  a temperature  of  105.4° ; the  fever  con- 
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tinned  high  for  another  week  and  then  in  the 
course  of  three  days  reached  the  normal.  The 
spleen  was  not  palpably  enlarged  during  this  re- 
lapse and  no  new  roseolas  appeared.  After  this 
protracted  course  of  typhoid  fever  with  three  re- 
lapses, the  patient  was  redischarged  cured  on 
J.-mrary  2,  lyio,  after  having  been  in  the  hospital 
altogether  over  5 months. 

(2)  Osier  describes  the  case  of  a physician 
whose  original  illness  was  of  41  days’  duration. 
After  complete  apyrexia  for  23  days,  when  the 
patient  was  about  to  go  home,  fever  developed 
and  persisted  for  41  days.  This  relapse  was 
severe,  the  temperature  reaching  104°  and  105°. 
There  followed  a period  of  complete  apyrexia 


adults.  But  relapses  in  typhoid  fever  in  chil- 
dren are  relatively  more  common  than  in  adults. 

' XIII.  Diagnosis,  mortality,  complications; 
treatment;  acknozvledgment . — Essential  for  the 
diagnosis  of  relapse  are  prolonged  temperature 
elevation  following  a natural  interpyrexial  per- 
iod and  at  least  one  additional  cardinal  sign  of 
the  disease,  i.e.,  roseola,  enlarged  spleen,  or  (in 
those  cases  with  a negative  Widal  and  negative 
blood  culture  during  the  original  attack)  a posi- 
tive Widal  or  positive  blood  culture.  To  be 
differentiated  from  the  relapse  are  the  recrudes- 
cence (v.  definition  under  V),  the  so-called  post- 
typhoid sepsis,  typhoid  pyelitis,  central  or  atypi- 
cal pneumonia  developing  during  convalescence. 


for  42  days.  Then  there  was  moderately  high 
fever  for  14  days  with  furred  tongue  and  ab- 
dominal distension,  but  no  new  roseolse.  Alto- 
gether the  original  attack  and  the  two  relapses 
covered  a period  of  6 months. 

XII.  Relapses  in  children. — In  1906  I aided 
Doctors  Koplik  and  Heiman^®  in  the  prepai'cltion 
of  a paper  based  upon  24  relapses  occurring  in 
160  cases  of  typhoid  fever  treated  from  1901  to 
1906  in  the  children’s  service  at  Mount  Sinai 
Hospital.  The  children  were  from  two  and  one- 
half  to  fourteen  years  of  age;  the  average  age 
was  nine  years.  The  proportion  of  relapses  to 
the  whole  number  of  cases  of  typhoid  was  15 
per  cent.  There  were  ii  single,  4 double  re- 
lapses, and  I triple  relapse.  The  average  inter- 
pyrexial interval  was  8 days  (7.9  days  in  our 
series  in  both  adults  and  children).  The  aver- 
age duration  was  13  days  (as.  compared  with- 
14.28  days  in  our  series).  The  average  duration 
of  the  primary  attacks  was  24  days  (22  days  in 
our  series). 

In  general  it  may  be  said  that  the  individual 
relapses  in  children  are  very  similar  to  those  in 


etc.  It  has  already  been  stated  that  the  case 
whose  fever  curve  Dr.  Joseph  Goldberger  kindly 
sent  us  as  illustrating  a rare  condition  in  typhus, 
vis.,  relapse,  is  regarded  by  us  as  one  of  recru- 
descence rather  than  of  relapse.  In  the  only 
fatal  case  of  our  series  the  diagnosis'  was  diffi- 
cult; the  patient,  56  years  of  age,  had  been 
treated  for  three  weeks  outside  of  the  hospital 
for  a febrile  affection  which  could  not  be  diag- 
nosed ; the  Widal  had  been  negative ; several 
days  after  admission  the  development  of  fever 
and  a positive  Widal  reaction  cleared  up  the 
diagnosis ; there  were  no  roseolae  and  the  spleen 
was  not  enlarged ; during  the  relapse  there  was 
a severe  intestinal  hemorrhage  from  which  the 
patient  recovered,  but  then  a pneumonia  super- 
vened and  death.  I am  indebted  to  Dr.  Nettie  P. 
Shapiro  for  the  details  of  this  case  previous  to 
admission. 

The  mortality  in  relapse  cases  without  compli- 
cations is  practically  nil.  Bena  compared  the 
mortality  in  a large  number  of  relapses  with  that 
in  the  same  number  of  typhoid  fever  cases  with- 
out relapses : 
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Mortality 

1294  cases  of  typhoid  fever  with  re- 
lapses   5-9% 

1294  cases  of  typhoid  fever  without 

relapses  13  % 

Bena  concludes  that  the  mortality  in  relapses 
is  less  than  half  of  that  in  ordinary  cases,  a con- 
clusion which  can  be  drawn  also  from  our  cases, 


as  shown  by  the  following: 

Deaths 

Mortality 

21  relapse  cases  with 

I 

47% 

145  cases  without  relapses 
with  

21 

14-5% 

166  (total  number  of  typhoid 
cases)  

22 

13.2% 

Death  during  a relapse  is  rarely  due  to  toxemia, 
generally  to  a complication. 

Serious  complications  in  relapses  are  compara- 
tively rare,  the  most  frequent  being  pneumonia 
and  intestinal  hemorrhage,  both  of  which  were 
present  in  our  fatal  case.  Other  complications 
were  bronchitis  (in  two  cases;;  and  bilateral 
femoral  phlebitis,  suppurative  parotitis,  and  tibial 
neuritis,  each  in  one  case. 

The  ordinary  expectant  method  of  treatment 
was  employed  in  these  166  cases  of  typhoid  fever. 
While  the  administration  of  vaccines  during  the 
acute  stage  of  the  original  illness  is  often  harmful 
and  is  not  advised,  it  would  be  interesting  to  note 
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Positive. 
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Positive. 

14  days. 

Sudden. 

Step-like. 

Continuously  high. 

Up  to  102-103 

8 days 
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1909-10 
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44  yrs.  21  days. 

Severe. 

Positive. 

5 days. 

Sudden. 

High,  remit,  last  week. 
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16  days 

6 ) Double  relapse 
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Sudden. 

Intermittent. 
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Negative. 

Negative. 

7 days. 

Gradual. 

Irregular. 

To  104  & 105 

6 days 

8 

1909-10 

M 

19  yrs.  28  days. 

Severe. 

Positive. 

Pos.  in  rel’se. 

7 days. 

Sudden. 

Intermittent. 

To  104 

4 days 

9 

1909-10 

M 

15  yrs.  21  days. 

Severe. 

Positive. 

Neg.  in  attack. 
Positive. 

5 days. 

Sudden. 

Continuously  high. 

Up  to  104 

16  days 

10 

1909-10 

M 

17  yrs.  28  days. 

Severe. 

Negative. 

Negative. 

10  days. 

Gradual. 

Intermittent. 

To  102 

14  days 

11 

1909-10 

F 

6 yrs.  18  days. 

Mild. 

Positive. 

8 days. 

Step-like. 

Cont.  high  first  week, 
remittent  thereafter. 

To  104 

17  days 

12 

1909-10 

M 

28  yrs.  35  days. 

Severe. 

Negative. 

Positive. 

4 days. 

■ Gradual. 

Cont.  high  first  week, 
remittent,  2nd  and  3rd. 

To  104 

21  days 

13 

1909-10 

F 

14  yrs.  31  days. 

Moderate. 

Positive. 

Negative. 

4 days. 

Sudden. 

Intermittent. 

To  102.8 

9 days 

14 

1909-10 

M 

15  yrs.  21  days. 

Moderate. 

Negative. 

7 days. 

Sudden. 

1st  week  cont.  high, 

2nd  week  intermittent. 

To  104 

14  days 

15 

1909-10 

M 

44  yrs.  14  days. 

Mild. 

Positive. 

4 days. 

Sudden. 

1st  week  high, 

2nd  week  remittent. 

Up  to  1U3 

1 4 days 

16 

1910-11 

M 

10‘/1  yrs.  22  days. 

Severe. 

Positive. 

Positive. 

12  days. 

Sudden. 

Remittent. 

To  105 

7 days 

17] 

1910-11 

M 

15  yrs.  31  days. 

4 days. 

Sudden. 

Remittent. 

Up  to  102.6 

19  days 

18 

Double  relapse 

Severe. 

Positive. 

Negative. 

5 days. 

Sudden. 

Remittent. 

Up  to  103.4 

23  days 

19 

1910-11 

F 

17  yrs.  18  days. 

Mild. 

Positive. 

Negative. 

10  days. 

Sudden. 

Continuously  high. 

To  104 

7 days 

20 

1911-12 

F 

56  yrs.  21  days. 

Moderate. 

Positive. 

4 days. 

Sudden. 

Irregular. 

To  104 

14  days 

21 

1911-12 

F 

13  yrs.  31  days. 

Moderate. 

Negative. 

Negative. 

5 days. 

Gradual. 

Continuously  high. 

To  104 

23  days 

22 

1911-12 

M 

17  yrs.  42  days. 

Severe. 

Positive. 

Negative. 

7 days. 

Sudden. 

Intermittent. 

Below  103 

7 days 

23 

1911-12 

M 

6V2  yrs.  15  days. 

Mild. 

Negative. 

Negative. 

9 days. 

Gradual. 

Remittent. 

To  104.2 

12  days 

24 

1911-12 

F 

18  yrs.  20  days. 

Moderate. 

Negative. 

4 days. 

Gradual. 

Remittent. 

To  104 

14  days 

25 

1912 

M 

19  yrs.  38  days; 

Severe. 

Negative. 

Positive. 

9 days. 

Step-like. 

Remittent. 

To  104 

10  days 

M 13 


F 8 


Average,  20.4  years 
Oldest,  56  years 
Youre''st,  6 vears 
9 of  21  cases  under  16  years  of  age. 


25)  550 


Mild,  6 (below  103  deg.  F.) 
Mod.,  5 (103  deg.  to  105  deg.) 


25)  198 


Average  inou.,  a vruj  ucg.  to  luj  ucg..i  Average,  7.92  days  Sudden,  15 

Longeslfir  Severe, JO  (up  to  105  deg.  or  higher)  28  days  gradual  6 

Shortest,  14  original  attacks  Shortest,  4 days  Step-like^  4 

- - ’ - (6  cases)  25 


25)357 

Mild,  6 14.28  days,  average 

Moderate,  16  39  days,  longest 
Severe,  3 4 days,  shortest 


the  effect  with  regard  to  relapses  of  employing 
vaccine  therapy  during  convalescence. 

Finally,  my  thanks  are  due  to  the  following 
^tending  physicians  and  adjuncts  at  Beth  Israel 
Hospital:  Dr.  Jonas  E.  Reinthaler,  Dr.  David 

Robinson,  Dr.  Adolph  A.  Himowich,  Dr.  Alfred 
Sydney  Stein,  Dr.  Joseph  Barsky 
and  Dr.  David  Sheitlis,  all  of  whom  kindly  per- 
mitted me  to  include  in  this  study  relapse  cases 
which  occurred  on  their  services. 

Summary  and  Conclusions. 

A relapse  in  typhoid  fever  may  be  defined  as  a 
characteristic  repetition  and  regular  evolution  of 
some  of  the  cardinal  signs  of  the  disease  after 


cornplete  defervescence  and  a distinct  apyrexial 
period.  By  cardinal  signs  we  mean  prolonged 
temperature  elevation,  roseola,  enlargement  of 
the  spleen,  and  (applying  to  those  cases  in  which 
the  Widal  and  blood  culture  have  been  negative 
during  the  original  attack)  a positive  Widal  and 
positive  blood  culture. 

A recrudescence  in  typhoid  fever  may  be  de- 
fined as  a surelevation  of  temperature  lasting 
several  days  and  accompanied  by  a temporary 
recurrence  or  relative  aggravation  of  typhoidal 
symptoms;  the  recrudescence  may  occur  either 
before  or  after  defervescence. 

_ The  relapse  has  been  a factor  in  the  differen- 
tiation of  sporadic  typhus  from  endemic  typhoid 
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Yes. 

Yes. 


None. 

Yes. 


None. 

Yes. 


6,600-8,000 

6,600-9,000 


6,000 


Not  palpable. 

Not  palpable. 

Yes. 

None. 

None, 

7,200-8,000 

Not  palpable. 

Palpable. 

No. 

None. 

None. 

10,000-12,000 

Palpable. 

Palpable. 

Yes. 

None. 

None. 

2,800-5,500 

''’ot  palpable. 

Palpable. 

Yes. 

Apathy, 

dulness.None. 

’alpable. 

Palpable. 

Yes. 

Apathy, 

duIness.Vom.,  abd. 

pain,  6,600 

’alpable. 

Palpable. 

Yes. 

None. 

distension. 

None. 

8,600-9,600 

'lot  palpable. 

Not  palpable. 

Yes. 

None. 

None. 

8,600-9,200 

’alpable. 

Palpable. 

No. 

None. 

None. 

7,200-13,000 

’alpable. 

Palpable. 

Yes. 

None. 

None, 

6,800-8,400 

'alpable. 

Palpable. 

Yes. 

Restlesness. 

Vomit,  and 

lot  palpable. 

Palpable. 

Yes. 

None. 

distension. 

None. 

8,600 

alpable. 

Palpable. 

Yes. 

None. 

None. 

6,000 

alpable.  3 f. 

Palpable. 

Yes. 

None. 

None. 

2,800-8,500 

alpable. 

Palpable. 

None. 

None. 

8,000-10,000 

alpable. 

Palpable. 

None. 

None. 

5,800 

: Palpable. 

None. 

None. 

Palpable. 

Yes. 

None. 

None. 

6,800 

ilpable. 

Not  palpable. 

No. 

None; 

Tenderness, 

9,000 

Palpable. 

No. 

None. 

Tympanites 
Gall  bladder 

9,200 

ilpable. 

Palpable. 

Yes. 

None. 

tenderness. 

None. 

9,000 

Palpable. 

Yes. 

None. 

None. 

8,200 

Ipable. 

Palpable. 

No. 

None. 

None. 

7,500 

1 pable. 

None. 

None. 

9,000-9,400 

7,600 


Bronchitis. 


Cured. 
None.  Cured. 

None.  Cured. 

Bronchitis.  ( Cured. 


Bilateral  Femoral 
Phlebitis,  Cured. 
None. 


Total  duration  138  da. 

Stupor,  nausea,  vom- 
iting, severe  head- 
ache, prostrations, 
abdominal  pains  and 
distension;  bronchi- 
tis, systolic  murmur 

Patient  in  hospital 
nearly  six  months 


Roseolae  very  numer- 
ous 


9,200-9,600 
7,800-9,800  None. 

None. 

4.200  Suppurative 

Parotitis. 

8.000  None. 

6.000  None. 
7,600-8,800  None. 
7,000-8,800  None. 

Tibial 

5.200  Neuritis 
7,800  None. 


itis.  1 


Cured. 

Cured. 

Cured. 

Cured. 

Cured. 

Cured. 

Cured. 

Cured. 

Cured. 

Cured. 


7,000  Pneumonia  after 

Intest.  Hem.  Died. 

Cured. 


5,500  None. 
6,000  None. 
8,200  None. 
7,800  None. 
8,200  None. 


Cause  of  death — 
pneumonia 
Dr.  Shapiro’s  case 


Cured. 

Cured. 

Cured. 

Cured. 


Relapse  Cases: 
Single,  18 
Double,  2 
Triple,  _ 1 ■ 
21 


No.  of  relapses  ^ 
25  J 


Total  number  of  typhoid  fever  cases 
in  which  these  relapses  occurred,  = 166. 

Percentage  of  relapse  cases.=  12.6 
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fever  as  these  diseases  now  appear  in  New  York 
City,  as  well  as  in  the  original  differentiation  of 
typhoid  fever  from  typhus  seventy-five  years  ago. 

That  the  relapse  is  a true  septicemia  as  well 
as  a bacteriotoxemia  is  proven  by  the  recovery 
from  the  blood  of  typhoid  bacilli  during  the  at- 
tack. 

Regarding  the  etiology  of  the  relapse,  though 
several  hypotheses  appear  plausible  enough,  yet 
really  unknown  are  the  underlying  causes  of  tlie 
repetition  or  renewal  of  the  characteristic  lym- 
phoid changes  in  the  small  intestine  which  con- 
stitute the  pathological  basis  of  the  relapse. 

When  the  Brand  treatment  is  employed  it  is 
not  unwise  to  prevent  access  of  the  tub  water  to 
the  patient’s  mouth. 

Relapses  are  at  least  as  frequent  nowadays  as 
they  were  before  strict  precautions  were  ob- 
served in  the  hospital  management  of  typhoid 
fever.  In  i66  cases  of  typhoid  fever  treated  dur- 
ing three  years  by  the  ordinary  expectant 
method,  12.6  per  cent,  of  the  cases  had  relapses. 

After  ten  days  of  normal  temperature  relapses 
are  infrequent  and  after  two  weeks  they  are 
rare.  Nevertheless,  because  of  the  occasional  oc- 
currence of  relapses  after  interpyrexial  periods 
of  four  weeks  (one  of  our  cases)  or  even  of  six 
weeks  (one  of  Osier’s  cases),  after  deferves- 
cence the  patient  should  be  observed  for  at  least 
two  weeks  in  the  hospital  and  should  be  seen  oc- 
casionally at  home  for  at  least  a month  after 
discharge. 

Though  there  is  no  certain  way  of  prognosti- 
cating a relapse,  a presumptive  sign  is  the  per- 
sistent tumefaction  of  the  spleen  after  deferves- 
cence ; this  sign  was  present  in  78  per  cent,  of 
the  cases  in  which  it  was  investigated. 

The  relapse  has  nothing  characteristic  in  its 
general  features  or  its  symptoms  to  distinguish 
it  from  the  original  attack ; the  relapse,  however, 
usually  begins  without  anorexia  and  without 
other  prodromata, — the  rise  in  temperature  often 
being  the  first  sign;  moreover,  relapses  are  us- 
ually comparatively  mild  and  of  short  duration, 
and  the  temperature  curve  is  more  labile  than  in 
the  original  attack. 

Relapses  are  relatively  more  common  in  chil- 
dren than  in  adults. 

Since  complications  are  infrequent  in  relapses 
and  since  the  mortality  in  relapses  without  com- 
plications is  practically  nil,  the  physician  should 
assuage  needless  alarm  on  the  part  of  relatives 
and  friends  over  the  occurrence  of  a relapse. 
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